Acetylcholinesterase modulates presenilin-1 levels and γ-secretase activity.
The cholinergic enzyme acetylcholinesterase (AChE) and the catalytic component of the γ-secretase complex, presenilin-1 (PS1), are known to interact. In this study, we investigate the consequences of AChE-PS1 interactions, particularly the influence of AChE in PS1 levels and γ-secretase activity. PS1 is able to co-immunoprecipitate all AChE variants (AChE-R and AChE-T) and molecular forms (tetramers and light subunits) present in the human brain. Overexpression of AChE-R or AChE-T, or their respective inactive mutants, all trigger an increase in PS1 protein levels. The AChE species capable of triggering the biggest increase in PS1 levels is a complex of AChE with the membrane anchoring subunit proline-rich membrane anchor (PRiMA), which restricts the localization of the resulting AChE tetramer to the outer plasma membrane. Incubation of cultured cells with soluble AChE demonstrates that AChE is able to increase PS1 at both the protein and transcript levels. However, the increase of PS1 caused by soluble AChE is accompanied by a decrease in γ-secretase activity as shown by the reduction of the processing of the amyloid-β protein precursor. This inhibitory effect of AChE on γ-secretase activity was also demonstrated by directly assessing accumulation of CTF-AβPP in cell-free membrane preparations incubated with AChE. Our data suggest that AChE may function as an inhibitor of γ-secretase activity.